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Atlantic City, New Jersey .................. 
Augusta, Georgia.. .............................. 
Baltimore Maryland .......................... 
Block d n d ,  Rhode Island ................. 
Boston Passachuaetts ........................ 
Buffald New Yurk .............................. 
Bnrlin,&on, Vermont .......................... 
Cedar Keys, Florida ........................... 
.Charleston, South Carolina .................. 
micago, Illinois ..................... ............ 
Chincotaague, Vlrginia ....................... 
Detroit Michigan .............................. 
*Dnlnth Minnesota ............................ 
h n a b ; ,  Mfcblgan ............................ 

Alpena, Michigan ...... ........................ 

Cleveland, Ohio ................................... 
-ware Breakwater, Delaware ......... 
Enntportl Maine ................................. 

lington, Iowa, 22d, the last boat of the aeaaon passed this por 
@-day. Dubuque, Iowa, 21st, the laat boat of the seaaon de 
p e d  for Saint Louis today; navigation closed. Keokula 
Xowa, 29th and 30th, floating ice in river. Davenport, Iowa 
Bd,  navigation closed for the season ; the last boat passec 
downward on this date. The river is open and free from ice. 

!l’wmrawa8 river: Canal Dover, Ohio, 25th, ice in rive 
reaching only a few feet from the shore. 30th, canal and rive 
frozen over. 

L a b  Superior: Duluth, Minnesota, 21et, bay frozen ove 
on the south side; tugs have difficulty in forciug passage 
Wth, the steam barge Oceola ” from Detroit, whose arriva 
is daily expected, will be the la& boat of the season. Thc 
barge “Davidson,” which left this port on the 27th, was thc 
Iaat departure. A few tugs are &ill running, but navigation ir 
practically closed for the season. 

Big Horn river : Fort Cuater, Montana, 12th, river frozen over 
Devil’s Lake: Fort Totten, Dakota, 12th, lake partly frozer 

over; 23d, lake entirely frozen over. 
Da7wta riaer: Morriston, Dakota, loth, river frozen over 

WicklowlDakota, 35th, ice on lake from five to six inches thick 
Rook fiver: Rockford, Illinois, 27th, floating ice in river. 
Eel river : Loagansport, Indiana: 25th, river partly frozen over 
Des Moilrscr river: Humboldt, Iowa, 24th, river frozen over 

TEMPERATURE OF WATER. 
m e  temperature of water, as observed in rivers and har. 

born, at the Signal Service stations, and the average depth a1 
which the  observatiops were taken, are given in the table om 
the right-hand of chart ii. In the &st column of the table 
ie given, the maximum temperatureobserved during the month j 
and in the second column, the minimum temperature observed 
during the same period. 

The table below shows the highest and lowest temperatures 
of water at the several stations; the range of water tempera 
fnre; the mean temperature of the air at the Rtation; and the 
depth of water at which the observations were taken : 

Temperature of Water for Nmmber, 1883. 

63.6 
46.7 
6B.O 
61.0 
67.5 
63.6 
15.0 
64.0 
76.0’ 
70.9 
63.1 
66.0 
56.3 
61.7 
62.0 
80.0 
40.1 
11.4 

- 
Temperature 

STATION. 1- 

Portland‘ Oregon - .............................. 
Port E& Louirlana ......................... 
Pmvince&wn, Xassachusetts _............ 
Punt8 Bassa, Florida .......................... 
Bondusky, Ohlo- ................................. 
Sandy Book, New Jereey .................... 
&n ,Francisco, Crlifornia .................... 
Bovaunah &or la ............................. 
Oslithville) Nor& Carolina .................. 
Toledo Olho ....................................... 
Wllmi;gton, North Carolina ............... 

46.3 
75.0 
64.0 
79.6 
64.6 
68.7 
66.8 
67.9 
60.0 
64.6 
63.8 

Pin. 

0 

46.0 
sn.7 
4.0 
44.0 
41.2 
37.6 
99.0 
44 .2 
49.0 
51.6 
34.8 
40.0 
m.. 1 
43.6 
36.0 
37.0 
46.1 
37.0 
62.0 
81 .o 
52.8 
80.0 
70.0 
37.5 
36.9 
34.6 
66.0 
98.3 
42.0 
41.7 
58.6 
46.0 
66.1 
98.8 
YB.0 
87.6 
41.0 
64.6 
32.2 
41.6 
61.8 
47.6 
60.0 
99;s 
19.0 

ive. 

Range. 

0 

13.R 
15.0 
24.0 
17.0 
16.3 
16.1 
10.0 
9.3 

27.0 
19.3 
13.7 
26.0 
16.2 
18.2 
17.0 
15.0 
4.0 
14.4 
25.0 
16.5 
28.0 
13.0 
11.3 
12.6 
0.0 
14.0 
18.5 
18.4 
10.0 
16.0 
90.0 
17.0 
eu.0 
11.6 
6.0 
15.4 
13.0 
16.0 
22.4 
11.1 
3.7 
90.3 
10.0 
20.6 
lI .6  

Averag 
depth, 

Pet ant 
inches. 

ft. in 
6 11 

11 0 
6 8  
9 0  
8 6  
2 5 0  
8 0  
17 0 
8 3  
4 0 2  
8 2  
6 6  
14 0 
7 8  

23 10 
16 0 
17 0 
15 0 
14 10 
19 u 
9 6  
18 0 
14 1 
13 0 
10 6 
8 0  
14 8 
15 2 
12 4 
11 3 
17 2 
17 6 
17 8 
10 2 
6 5 0  
0 2  
14 0 
11 8 
10 0 
1 0  

13 2 
10 0 

13 0 

- 

32 o 

in 7 
- 

C.8 . 
Bg g 

csr 
Ei 
Shd 
1 0 -  

11 
0 

42.3 
35.4 
52.8 
4.3 
42.7 
37.9 
37.7 
31.8 
61.7 
55.4 
41.7 
45.5 
4u.2 
46.5 
49.0 
34.3 
35.7 
35.4 
64.1 
40.4 
64.3 
60.0 
72.0 
31.3 
36.4 
30.8 
58.5 
37.8 
4b.O 
40.7 
41.7 
49.1 
69.0 
99.6 
43.6 
65.2 
41.8 
67.1 
41.8 
69.0 
52.5 
66.3 
61.0 
42.0 
62.2 -_ 

The largest monthly ranges me: 28O at Indianola, Texas.; 
27O at Cedar Keys, Florida; 26O at Chincoteague, Virginia; 
2 6 O  at Galveston, Texas ; %to at Augusta, Georgia; 22O at San- 
duHky, Ohio ; 20O.6 at Toledo, Ohio ; 30O.3 at Savannah, Georgia; 
20° at New Pork City and Pensamla, Florida. The smallest 
are: 3O.7 at San Francisco, California, 4 O  at Eastport, Maine; 
6 O . 9  at Portland, Oregon; 9 O  at Marquette, Michigan; and 9 O . 8  
at Burlington, Vermont, 

ATMOSPHERIC ELECTRICITY. 
AURORAS. 

Auroral displays were unusually frequent duriug the month. 
From the 16th to the 20th, the displays were very brilliant, 
and were accompanied by the most remarkable electrical dis- 
turbances that have been known for many years. Its effects 
upon, the telegraph lines were generally felt throughout the 
United States. Long circuits were operated without the aid 
D f  batteries, end telegraphic and telephonic communication 
were seriously interrupted during ita mntinu.mce. This auroral 
display and magnetic storm was observed and its influence felt 
throughout the British Ides, in British America, and in nearly 
dl parts of the United States. 

The following extract relating to this diRphy is taken fkom 
1‘ Nature 7 7  (a scientific journal published in London), of Novem- 
ber 23,18113: 

“The telegraphic system of this country, has, since Friday 
morning last, been disturbed in a way that  far exceeds any- 
thing of the kind that has ever happened before. Very power- 
rul electric currents have been swaying backwards and forward 
through the crust of the earth, taking all telegraphic curcuits 
in the progress, and entirely stopping communication. Com- 
munication haa been maintained only, where it was possible to 
loop together two wires, so as to avoid the use of the earth 
altogether. The electric storm commenced on Thursday, but 
it reached its climax on Friday morning (November, 17th), 
between 10.00 and 11.00 a. m. The currents meaaured over 
Sfty milliamphes, which is five times greater than the ordi- 
iary working currents. They have repeated themselves at 
.ntervak ever since, but have scarcely attained such an inten- 
sity as on Friday morning. 

4‘ Mr. Prewe, whose experience in examining earth currenfs 
low extends over a periodof thirty y e w ,  asserts that this 
itorru WM the most terrific he has ever observed. It was char- 
Mterized on Friday by a rapid suwssion of alternate wavea of 
p a t  strength. 77 

The following communication by Mr. W. H. M. Christie, of 
;he Royal Observatory, Greenwich, of date November 2Oth, 
1882, is also taken from ( 6  Nature 77 : 

A remarkable magnetic stonn, preceded by several days of 
msiderable magnetic disturbance, waa observed here on No- 
rember 17th. It commenced suddenly-November 16,2!2 h. l6 
n. Greenwich mean time-with a great decrease in all the mag- 
ietic elements, the declination being diminished by more than 
lo, the longitudinal force by more than 1-300th part, and the 
rertical force by nearly 1-100th part. From 4 h. to 7 h., and 
dso from 11 h. to 17 h., the motions were k g e  and violent, the 
m g e  exceeding 2O for the declination and 140th part for the 
iorizontal and v e r t i d  force. Earth-current clisturbmces were 
llso recorded, corresponding both in time and magnitude with 
,he magnetic changes. 

“ I n  the evening, aa soon as it  was dark, a brilliant a m ?  
vas seen, commencing with a bright glow of red.light extending 
iwm the north and west beyond the zenith, interspersed with 
bale green phosphorescent light and streamers. At  6 h. 4 m. 
I very brilliant streak of greenish light about 20° long appeared 
o the east-northenst, and, rising slowly, passed n m l y  along Q 
barallel of declination, a little above the moon, disappearing at 
i h. 6 m. 59 8. in the west, about two minutes after it was .first 
wn. The whole aurora had faded away by about 7 h., but i t  
burst out again at 11 h. 45 m., when an aurord arch, with 
brilliant streamers reaching nearly to the zenith, was seen h m  
iorth-northeast ta northwest. It faded away about 12 h. .lo. m. 

# # # # # # # 
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‘‘A remarkable sun spot, visible to the naked eye, wm seen 
on the sun on November 17th and following days, photographs 
being obtained on NovemberlSth, 19th, and 20th. I ts  dimensious 
on November 18th, when it wa9 near the centrd meridian: 
were: Length, 194J’; breadth, 130”; areit of umbra, 735; 01 
whole spot, 2470 (expressed in millionthx of the sun’s visible 
surface), and its position. Heliographict latitude, 19O N.; Ion. 
gitude, 121O. Its spectrum showed C, F, D3, aud the D liuee 
reversed over t h e  principle nucleus, C and F being extremelg 
bright, and D1, D2, D3 doubly reversed. I t  slightly dimin. 
ished in size on the two following days. This is the  largest 
spot that has yet been photographed at  Greenwich. 

“Another very active magnetic disturbance commenced on 
November 19th, soon after midnight, and at  noon to-day (No- 
vember 20th) it is still in progress, all the elements beiug 
greatly disturbed.” 

Professor Charles Carpmael, Superintendent of the Meteor- 
ological Service of the Dominion of Canada, in the ‘‘ Canadian 
Weather Review,” for November, 1883, reports as follows : 

“The number of auroras, as in the previous month, seems  AI 
have attained a much larger proportion than is usiial for 
November, eight having been recorded at Toronto. This num- 
ber has only been equalled once in thirty years (1860). The 
same fact appears to hold good throughout Canada. Some 01 
these were very brilliant, especially that on the 17th, which 
appears to have been observed all over Canada, where the 
night was tbvorable.” 

&me of the most interesting repofis that have been received 
concerning this phenomenon in the United States, are given 
below. Cloudiness, which prevailed to a large extent, inter- 
fered in great measure with the observations of the aurora. 

Eastport, Maine: 16tI1, a faint straw-colored auroral light 
was observed between 7.00 and 11.00 p. m. 17th, auroral light 
observed from 7.00 p. m. to the early morning of t h e  18th. 
During the afternoon, the hard rubber in the lightning-arrester 
w a  burned out. Waves of whitish light shot upward from all 
parts of the horizon to the zenith. 18th, auroral light, similar 
to that observed on the night of 17th-lSth, WM visible from 
7.00 p. m. to midnight ; it consisted of waves of whitish light, 
shooting up from all quarters to the zenith. 

Boston, Massachusetts: l’ith., one of the severest electric 
storms ever experienced at this place began during the early 
morning and continued until late in the eveuing. Telegraphic 
communimtiou between Boston and New Pork City wt18 en- 
tirely suspended for more than three hours. 19th, a very 
brilliant aurora waa ollserved from 10.40 p. 111. till daybreak of 
the 30th. The light covered 80° of the northern horizon, md 
rose to an altitude of 90°, with streamers reaching entirely 
across the sky. 20th, aurora was visible fioni 7.15 to 8.00 11. 
m.; it waa formed of slender luminous beams, extending from 
north to northeast, and to an altitude of 20O. 

New Haven, Connecticut: l7th, at 5.36 a. m., nearly one 
hundred annunciators at, the telephone ofice dropped instan- 
taneously. This was repeated at irregular intervals throughout 
the day and night. The telegraph wires worked badly, Rhow- 
ing the existence of an electric storm. The falling snow and 
clouds prevented any auroral observations. 18th, the RUOW 
storm continued until 2.00 a. m. At 3.00 a. m., when the clouds 
oleared away, a brilliant auroral display was visible in the 
northern sky. Columns of light of a yellowish grey color, Rhot 
upward, like rockets, to the north star. These were alternated 
with wave-like pulsations of the entire mass. The display con- 
tinued until daybreak. At  6.30 p. m., delicate ailroral &reamers 
of brilliant green color shot upward from the horizon in the north- 
northwestern sky, to an altitude of W. They remained steady 
for a few minutes and disappeared temporarily, reappearing 
again to the east of north. These soon disappeared, leaving a 
dim slaty glow along the northern horizon. At  7.00 p. m., the 
auroral light gradually merged into the moonlight ; 19th. A dim 
auroral light appeared in the north at 8.00 p. m., and a double 
arch formed at 8.45 p. m. This rose slowly and formed into a 
brilliant single arch, 20° in height, with a segment beneath nf 

3 

inky blackness. The band and dark segment merged into a 
dim radiance at 10.30 p. m. At 11.00 p. m., an arch, 26O in 
height, formed and immediately streamers shot upward nearly 
to the zenith; at this time, there was no dark segment. at 
11.15 p. m., the whole northern sky, h m  east to west, waa 8 
maw of qiiivering filaments of steel-colored light. At the zenith 
a heavy mass appeared for a Rhort time, while blood-red patches 
constantly shifted from one part of the Rky to the  other. A t  
midnight the arch resembled the bottom of a silvery curtain 
hanging in folds. The display continued until daylight of tbe 
20th. 

New York City: 17th, no aurora was observed, but a re- 
markable electrical ~tom began at 5.00 a. m., and increased in 
intensity until 9.00 a. m., when the transmission of signals over 
telegraph wires having earth currents, became impossible. 
Metallic circuits worked perfectly, and by this means business 
was transacted to some extent over isolated lines. The dis- 
turbance continued until 1.50 p. m., when the working of the 
wires w1t8 resumed. The telegraph officials pronounce this dis- 
turbance to have continued longer and to have been severer 
than any other ever experienced here. At  the  office of the  
Direct Cable Company, meRsages could not be transmitted 
except when relieved of the ground wires, and placed in metallie 
circuit. There was the same trouble at the offices of the Mexi- 
Gin and Cuban cables. 

Washingtou, District of Columbia: lath, a faint auroral 
light waa visible in the northern sky from 1.20 a. m. till day- 
break. 19th, faint auroral light in northern sky at  10.30 p. 
m., reaching an altitude of 16O. The display continued until 
12.30 a. m. of Ohe 2Oth, when the sky became obscured by 
clouds. 

Albany, New York : 16th, the effects of the magnetic storm 
mas first felt here at 8.00 p. m., and grrcdudly incremed until 
noon of the 17th, when telegraphic communication south and 
west waa wholly Ruspended. The current seemed to be strongest 
from the east, the wires connecting with Boston, being the 
6 r ~ t  to become unserviceable. The switch-board was several 
times ignited. The wire from Albany to Utica waa worked 
without battery. The telegraph companies were compelled to 
iise metallic circuits; and nearly all business was transacted 
during the afternoon of the 17th by this means. 19tb, at 9.00 
p. m., au aurora waa observed, extending from 90° to 2700 
azimuth, and to the zenith. Beams of bright light were con- 
tinually shooting upwards from the horizon, changing in color 
tirom red to yellow. At  11.00 p. m., a perfect corona waa formed 
with its ceutre about 5 O  south of the zenith; it lasted u n d  
11.50 p. m. Immediately after the corona disappeared an amh 
timned with an altitude of 60°, along tliiH, “merry dancers” 
travelled with great rapidity. Soon after this the arch broke 
np, but the display continued in the form of a ciirtain of yellow 
light, until 12.10 a. m., when it again amumed the form of an 
arch. The display ended at 12.30 a. m. of the 30th. 

Chicago, Illinois: l7th, a remarkable intensity of atmos- 
pheric electricity wm reported by the various telegraph com- 
panies in thie city. The switch-boards were burned and w i m  
sere worked with detached batteries. EvidenceR of an auroral 
display were observed at intervda during the evening, through 
mmional ophings in the clouds. 

Buffalo, Xew Pork: 17th, the clouds began to break away 
a t  9.00 p. m., when an aurora was obaerved. Later, it became 
me of the most brilliant displays ever witnessed at this statian. 
At 10.30 p. m., it had become clear, and the aurora waa visible 
Ln all parts of the sky. Qreat beams of bright whitish.ligbt, 
resembling cirrus clouds, extended from all points along the 
horizon, and converged towards “Ursa Minor,” forming a 
:mwn of white light around the constellation. The displw 
:ontimed with great brilliancy until 3.00 a. m. of the 18th 
whens few beams only were visible in the north, there extended 
bo an altitude of 400. The appearance of this aurora was 
mticipated from the difficnlty experienced on the telegraph linee 
luring the preceding day. During the entire day and night 
;he wires were worked only with the greatest difficulty. 
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M n t  Paul, Minnesota: l7th, all ofthe telegraph lines running 
&om this point eastward and over the northwest were much 
deranged, and worked bacllj h m  early morning to midnight. 
At 6.00 p. m., a dark, slate-colored segment was observed along 
the northern horizon, extending h m  1G0 to D O o  azimuth, and 
Q an altitude of 20O. At  5.25 p. m., numerous beams shot 
a p w d  from the segment toward the zenith, ranging in altitude 
from. 4 5 O  to 75O. These beams, a8 well &e the s p m  over which 
$hey spread, varied from pale straw-color to a rosy hue, with 
.axasional patches of deep red. At  their .first appearance, the 
beams did not extend over more than 40° of the northern hor- 
h n ,  but they advanced quickly, both east and west, and a,t 
6.50 p. m., the whole northern heavens were covered with diffuse 
light, and with beams varying from straw-color to a rosy hue. 
Th8 display continued without ahy niarked cliange until 8.00 1). 
m., when the aurora showed great activity ; and a,t 8.03 p. m., 
the whole sky, with the exception of a clear segment from 2 5 O  
to 55O azimuth and of 15O altitude, was covered with beams 
.and with auroral features of infinite varieties, colors varying 
%rn light Sl& to a .deep red. At  this time a complete corona 
ww' formed at a point 5' south and 10O east of the zeuith. 
At 8.20 p. m., the luminous arches, on which the crown rested, 
.md the corona began to f i e ,  and at 8.23 p. m., only a faint 
-trace of the aurora could be seeu on the northern horizon. 
From 8.30 to 10.30 p. IU., there wm a hazy appearance in the 
.narth, varying from light to dense, and the remaiuder of tlie 
sky was perfectly clear, all trams of the aurora having disap. 
~ e m d .  At  10.35 p. m., it again appeared, resembliug the 
Tormer display in all respects, except that the  corona was, at 
this- time, formed about 5 O -  north of the zenith. At 10.45 p. 
m., the display disappeared, leaving the dark segineut with 
faint traces of the auroral light until 11.30 p. In., when clouds 
?formed. The aurora waa reported to have been observed amgain 
9n the form of luminow beams and pale diffuse light along the 
northern horizon until 2.30 a. m. of the 18th. On the 19th, at 
6.25 p. m., a diffuse glare, emanating from a hazy segment, 
k m  observed in the north. At  6.40 p. m., numero~is beams 
and rectangulw-shaped belt&, from Oo 301 to 2 O  in width, shot 
.upward toward the zenith to an altitude of 20° to 30°. The 
display continued until 11.40 p. m., when it becrtllle obscured. 

.Portland, Oregon : 17th, a brilliant auroral display was 
observed during the early morning. When first seen, at 3.50 
8. m., it resembled the morning dawn. A few minutes later, a 
.;dark bank of a slatish color appeared ; this formed a segment 
.of a circle about IO0 above the horizon and extending across 
;thenorthern sky from east to northwer;lt. Above this dark 
Obmk appeared an arc of delicate green, gradually facliiig to a 
'bright white at the  upper edge. This arc soon changed its 
color to a pale yellow or straw, and beautiful streamers of pale 
p e n  at the base, chauging to liglit pink at the centre, and to 
.bright pink at the upper ends, shot from it. These ' constantly 
moved upward and downward and from side to side, rapidly 
.chaaging in color. The dark base remained almost statiouary, 
-having only a slight motion from northwest to east, while rays 
:oflight shot upward from it to 8 height of W0 ormore. The 
aurroundingsky exhibited a great variety oftints. These colors 
-varied in position and intensity. The display ended during the  
early morning of the 19th. The observer at Portland reports 
-that this display was far more brilliant than any ever witnessed 
.by him while he waa stationed on tlie summit of Mount Washing- 
.ton, New Hampshire. During the evening of the 19tli, there 
waa a similar display; this continued all night, but owing to 
.$he increased light of the moon, the colors were not 80 well- 
:defined. 

@lt Lake City, Utah : 18th, a t  6.W p. m., 811 aurora was 
.obmrved in the north, covering about 900 of the horizon and 
,e&&nding to.en. altitude of 20°. The mountains north of this 
city interfered with the observation. The color was reddish 
:and mmmbled the reflection from an immense fire. A few 
:ahort streamem appeared, but they remained visible a short 
Mme d y .  . The display, which continued until 9.10 p. m., was 
the first aurora seen here for many years. 

Los Angeles, California: l'ith, an aurora appeared at 7.10 
p. m. e mass of red light, it resembled the reflection of a 
large fire. and it moved from a point about 1 5 O  east of '6 Uraa 
Major" to a point 10O west of the same. At  7.30 pi m., the 
display wa8 very brilliant. This phenomenon being of' unusual 
occurrence in this latitude, a good deal of alarm was caused 
among the inhabitants, who supposed that an extensive fire had 
broken out in the town. 
Yuma, Arizona : l?th, a fine auroral display was observed 

between 6.30 ant1 7.30 p. m. Beams rose to an. altitude of 
fmm 30° to 40°, and were of deep red color. The display waa 
confined to the eastern half of the northern sky. The aurora 
is seldom Keen in thi# latitude. 

Sen Diego, California : 17th, a brilliant aurora was observed 
here this evening, consisting of columns of light shooting 
upward from a point a little east of north, to an altitude of200. 
No arch was risible, but the columns blended together forming 
a cloud of deep red color, which varied in intensity until 7.20 
p. m., when it bded from view. Thi8 is the fimt aurora that 
has been witnessed here since the establishment of the signal 
office. 20th, a faint aurora8, consisting of two luminous beams 
rising to a height of 20°, was obwved at 4.30 a. m. The die 
play lasted t.ill daybreak. A t  12.20 1). in., the clouds appeared 
electrified in an unusual manner. They were of the cirrus class, 
and were formed in broken lines in a nearly parallel direction 
from west to east. 

GdlveNton, Texas: l7th, from 10.00 to 11.00 p. m., the sky 
in the north ant1 northeast became suffused with a brilliant 
red. This was the first aurora that has been observed at this 
place since the  est,aMishment of tho signal office in April, 1871. 

Punba Itassam, Florida: l7th, froin 11.15 p. m. to midnight, 
a well-clefined auroral display was observed. .It was first 
nobiced as a pale luminous light, in the  north, of' loo or 120 alti- 
tude, resting upon a bank of haze. Later, the light assumed 
tb reddish tinge, gradually deepening in color and extending 
upward until it, presented the appearance of an irregularly 
shaped dome. This dome waxed and waned both in intensity 
of colrir and in rlimensiona ; wmetimes it almmt f i e d  away, 
and then reappeared to the westward and eastward of ita 
original posit,ion ; occaRionally, there were two of these domes 
visible at the mrne time. A few faint streamers were seen at  
the beginning of the display, having a slight lateral motion. 
Throughout the day, the operators of the International Ocean 
Telegraph company fomid it difficult to work the cables con- 
nect#ing this place with Key West, Florida, and Havana, buba. 
The disturbance W ~ R  felt at the telegraph offices at both Key 
West and Havana. The effect upon the land lines was not 
perceptible at this station. 

Nashville Tennessee: l7th, from 1.30 to 4.30 a. m., a bril- 
liant aurorai display was observed ; it consisted of a deep red- 
dish light in the northern sky. Cloudinew interfered to some 
extent with the observation. The Saint Louis and Nashville 
telegraphic circuit waa worked without battery, as were alao 
the wires from this city to Lebanon, TenneRsee, which are sixty 
mile8 apart. 10th, a break in the clouds on the northern bo& 
zon, at 9.44 p. m., revealed an aurora of exceptional brilliancty. 
Numerous beams of 5 O  to loo in width were observed, but their 
altitude could not be determined on account of cloudinem. 
The sky became totally obscured at 10.30 p. m. Numeroue 
other auroral rlispla,ys occurred during the month, none af 
which, however, exhibited and unusual characteristics. They 
were observed on the following dates: 2d, 5th, 10th to 14th. 

THUNDER-STORMS. 

Thunder-storms were .reported in the various districts on the 

&uth Atlantic stetear: lst,  2d, 224 236. 
Florida pmimla : lst, 2d, 3d, 27th. 
East Qwlf e t n h :  lst, 214 3d, 6th, 12th. 
Wmt Gulf statm: lst, 2d, 3d, 5th, 6th, 8th to lath, 16th,.26th. 
Tenweee: lst, 2d, 9th to 12th. 
Ohio aal lq:  l u t ,  Sth, 8th, 9th, 10th. 

following dates : 

. 
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h W  fake V@#: l l t h ,  24th. 
Uppep lake region: loth, 11th. 
Uppar jqieSieeippi valley: lst, 4th, 5tb, 8th to 11th. 
Mimwrivaky: lst, 4th, Sth, 7th to l l th,  16th, 25th, 36th. 
Thunder-storms were also reported from the following stations: 

not included in the districts named above: Burlington, Ver 
m n t ,  11th ; Bangor, Ma,ine, 24th; Brackettville, Texas, 26th; 
BrownBville, Texaa, 12th ; Cheyenne, Wyoming, loth, l l th ,  15th, 
16th ; Fort Supply, Indian Territory, 8th, 10th ; West Lno Ani. 
.ma& .Colorado, 10th ; Coleman City, Texas, 16th ; Fort DaviR, 
Texa8,16th, 16th ; Fort Cummings, New Mexico, 7th, 8th ; Sa& 
F6, New Mexico, 8 th ,  9th; Wellington, Kansas, Sth, 11th ; Yaks 
Centre, Kansas, lst, 4th, 7th to 10th; Pretty Prairie, Hansaa: 
8th, 10bh; Orono, Maine, 34th ; Johneontown, Virginia, 1st. 

.During thunder-storms, the following instances of da.mage 
by lightning have occurred : 

Buffalo, New York, 11th : An entensive malt house at Black 
Rock, was struck by lightning and da,maged. 

Ironton, Missouri, 10th : A tramp who had taken shelter undex 
under a sand-shed in Arcadia, was injured by lightning; his 
ooat-tail waa torn into shreds and his trowsers were ripped b 
the bottom. A large red mark was left on his thigh, and a red 
streak down his leg. 

Lewiston, Maine, 24th : During a hail storm on the afternoon 
of this date, a barn in Webster counts, containing hay, wm 
struck by lightning and set ou fire. 

Humboldt, Iow% 11th: A span of horses were struck by 
lightning, eight miles south of station. 

OPTICAL PHENOMENA. 
SOLAR HALOS. 

Solar halos b v e  been observed in the various districts, on 

New Egnland: 3d, 7t11, 3Oth, Slat, 25th, 36th, 38th. 
Middle Atlantic &les: %h, 15th, 21st, 26th, 27th, 28th. 
South Atlantic rs”tates: 13th, 13th, 19th, 90th, 35t.h, 37th. 
B’a8t Oztlf S2&98: 5th, 6th, 9th, 16th, 17th, Nth, 33d, 33d. 
Weat Gulf Bate8: ldth, 18th, 21st, 39d, 33d. 
Ohio VaZky and Tennessee: 5th, 8th, 9th, llt.h, l6th, 18th, 

lgth, 20th, 23d to 25th, 37th, 30th. 
upper Mi88&38@Pi vah!%y: 4th, 8th, 15th, %th, 37th t.0 39th. 
Miasouri Valley: 4th, 7th, 8th, 9th, l l th ,  13th, 15th, alst, 

23d, 24th, 26th, 30th. 
Solar halos were also reported from the following stations, 

not included in the districts named ahwe: Manitowoc, Wis- 
consin, 8th ; Alpena, Michigan, 1st ; New Riegd, Ohio, 15th ; 
Detroit, Michigan, 25th; Toledo, Ohio, 5th ; Prescott Arizona, 
alst, 33d; Salt Lake City, Utah, 3d, 33d, 39th, 30th; Colfax, 
Washington Territory, 8th ; Lewisto?? Idaho, 3d, 28th ; Albany, 
Oregon, 6th, 7th; San Diego, Ualifornia, 2c1, 3d, 12th; San 
Francisco, California, 6th, l l th ,  14th, 22d, 27th; Carson City, 
Xevada, 6th, 32d, 25th. 

A very remarkable solar halo wm ohserved at 10.00 a. m. of 
the 7th, on board the 8. 8. ((Ptolemy,” in latitude N. 19O 61’ , 
longitude W. 37O 31’. The phenomenon preceded a. period of 
tempestuous weather and contrary winds. 

LUNAR HALOS. 

the following da.tes : 

Lunar halos have been observed in the various districts on 

New England: 20th to 33d, 25th to SSth. 
Middle A tlantio stales : 16th, 18th to 25th, 28th. 
.South Atluntic slat438 : 19th, 32d, 23d, 27th. 
.Ea& GUY stat58 : 2d, lSth, 21st to 24th. 
Weut Qdfslat&: 15th, l7th, 20th to 24th. 
Rio Orande gal@ : 14th, 22d, 23d. 
Ohio valley and Tenmasee: 17th to 2184 23d to 29th. 
Lower lake region: 3d, 34th to 28th. 
Ui.rper lake region : l7th, 19th, 2Oth, 23d, 25th, 29th, 30th. 
Extreme northweel : 8th, slat, 224 24th, 29th. 
Upper Mis&sippi Val@ : 15th, 20th, 21st. 22d, 24th to 28th, 

Illissouri Val@ : lst, 3d, 18th to Wth, 30th. 

%he following dates : 

30th. 
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Northern slope : 17th,18th, 2Qth, 25th, 26th, 28th. 
Southern plateau : 3d, 5th, 20th to 234 36th, 38th, 30th. 
Middle plateau: 3d, 7th, 19th, 23d, 25th, 26th, BSth, 29th 30th. 
iVort71emsplatenzG: lst,.17th, 20th to 22d, 24th, 26th to 28th. 
North Pat$@ coast rqton : lSth, 19th, 22d to 24th, 26th, 27th, 

California : lst, Sth, 18th, 22d to 25th, 38th. 
Lunar halos were also reported from the following stations, 

Cedar Keys, Florida, 17th. 
Pnnttt Itassa, Florida, 29th. 
North Platte, Nebraska, 26th. 
Clay Centre, Kansas, 21st, 26th. 
Pretty Prairie, Eaiitmq, 24th. 
Wellington, KaIiWaR, 33d. 
Yatefi Centre, Kansas, 2184 26th. 
Fort Concho, Texas, (ith, 30th. 
Coleman City, Texas, 29d. 

Northport, Michigan: lst, a mirage was observed here on 
this date from 9.00 a. ni. to 3.30 p. m.; it showed the beach on 
the opposite side of Traverse Bay so plainly that cattle were 
Reen walking along the Ahore of Antrim county. The distance 
aciwm the bay at this place is twelve miles. 

Cape Lookout, North Carolina, 33d. 
Indianola, Texas, l4th, 90t11, 37th to 30th. 
Rapid City, Dakota, 29th. 
Salina, Kausits, 6th. 
Pretty Prairie, Kansas, 6th. 

29th. 

not included in the ditricts named above : 

MIRAGE. 

MISCELLANEOUS PHEXOMENA. 

The characteristics of the sky, m indicative of fair or foul 
weather for the twenty-four hours succeeding ea& observa- 
tion taken at sunset, have been noted at all Bignal Servicte 
stations. Reports from one hundred and ninety-one stations 
shorn 6,696 observations to hare been made, of which forty-two 
were reported doubtful; of the remainder, 5,654, there were 
$,869 or 86.3 per cent., followed by the expected weather. 

The following record of observations has been forwarded by 
Mr. A. 8. Bender, of Sacramento, California: 

RUNSETS. 

SUN SPOTS. 

@pots. 
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rotatlon bat not reap- 
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ts vislble IJI ,pwap. 
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